Excellent reference sections for lower Oligocene through Holocene diatoms were recovered at DSDP Sites 572 to 575 in the central equatorial Pacific. Diatoms are generally common and well preserved at all sites, except in the upper Oligocene. These sections are zoned and correlated on the basis of diatoms, including the identification and correlation of 89 additional secondary datum levels in the Miocene and Pliocene. Paleomagnetic stratigraphy was obtained for the entire Denticulopsis nicobarica Zone (17.8 to 16.4 Ma) at Site 575, and upper lower Miocene diatom datum levels are correlated directly to paleomagnetic stratigraphy for the first time.
INTRODUCTION
The central equatorial Pacific has been a key area for biostratigraphic and paleoceanographic studies since the inception of the Deep Sea Drilling Project. Drilling has been carried out on four previous DSDP legs in the region (Legs 5, 8, 9 , and 16), and nearly all major studies of Oligocene to Quaternary tropical microfossils and isotopes in the Pacific have utilized cores collected from the area. The section at DSDP Site 77 alone has figured in more such studies than any other Pacific DSDP section. The main purpose of Leg 85 was to revisit the central equatorial Pacific with the hydraulic piston corer (HPC) to recover a series of upper Eocene through Quaternary reference sections that are relatively free of the drilling disturbance associated with rotary coring. The HPC allows coring in the upper 100 to 300 m of sediment, making possible the collection of relatively undisturbed material having high sediment accumulation rates (15 m/ m.y.), which is crucial to high-resolution stratigraphic and paleoceanographic studies. The five Leg 85 sites selected by the JOIDES Ocean Paleoenvironment Panel form transects from the eastern equatorial Pacific (Sites 571 and 572) to the central equatorial Pacific (Sites 573 to 575) and from south to north across equatorial highproductivity zones of the Oligocene to Holocene (Sites 573 to 575) (Fig. 1) .
Diatoms are present throughout all five sections cored on Leg 85 (Sites 571 to 575). Only one core of the uppermost Quaternary Pseudoeunotia doliolus Zone was reMayer, L., Theyer, E, et al., Init. Repts. DSDP, 85 : Washington (U.S. Govt. Printing Office).
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covered at Site 571, but drilling at Sites 572 to 575 produced numerous cores with uppermost Eocene to Quaternary diatoms. Coring at Sites 572 and 575 terminated in the lower middle Miocene (about 15 Ma) and lower Miocene (about 22 Ma), respectively. Uppermost Eocene to Quaternary sections were cored at both Site 573 and Site 574. Diatom preservation was poor in the upper Oligocene, and most of the lower Miocene of Site 573 is barren of diatoms; otherwise, diatom preservation was typically good to excellent. Previous studies of Oligocene to Quaternary diatom biostratigraphy in the area have been numerous. R. Kolbe (1954) pioneered diatom biostratigraphic work in the tropics with his study of piston cores collected by the Swedish Deep Sea Expedition. V. V. Mukhina and A. P. Jousé have led Russian diatomists in a major effort to document late Cenozoic equatorial diatom assemblages (Mukhina, 1963 (Mukhina, , 1965 (Mukhina, , 1966 (Mukhina, , 1969 Jousé, 1968 Jousé, , 1973 Jousé, , 1977 . L. H. Burckle calibrated numerous late early Miocene to Quaternary diatom datum levels directly to paleomagnetic stratigraphy in piston cores collected from the area (Burckle, 1972 (Burckle, , 1977 Burckle and Opdyke, 1977; Burckle and Trainer, 1979; Burckle et al., 1982; Opdyke et al., 1974) . Deep Sea Drilling Project studies have included those of Milow (in Hays et al., 1972, Leg 9) , Bukry (1973, Leg 17) , Gombos (1975, DSDP Site 66) , Barron (1981a , Barron and Burckle (in Keller et al., 1982, DSDP Site 77) , and Harwood (1982, Oli- gocene to lower Miocene of DSDP Sites 65 and 77). Other studies within the easternmost equatorial Pacific have also been helpful in refining late Cenozoic diatom biostratigraphy in the area: Bukry and Foster (1973, Leg 16) , Barron (1980a, Leg 54) , Harper et al. (1982, Leg 67) , and Sancetta (1982 Sancetta ( , 1983 , Legs 68 and 69). Leg 85 offers the opportunity to apply the knowledge gained from these and other studies of the low-latitude Atlantic Ocean (Fenner, in press) and Indian Ocean (Schrader, 1974 ) to develop an updated and refined late Cenozoic diatom biostratigraphy for the central equatorial Pacific. In addition, graphic correlation techniques and quantitative diatom biostratigraphy might also be applied to refine late Cenozoic time to 100,000 yrs. or less, so that the gap between conventional biostratigraphy and high-resolution isotope and CaCO 3 stratigraphy could be bridged. Such high-resolution biostratigraphy is necessary for integrated paleoceanographic and paleoclimatic studies, and for understanding the nature and mechanisms of oceanic and climatic change.
METHODS
Typically, two to three samples per 9.5-m core were selected for study; in selected intervals, one sample per 1.5-m section was examined. Samples (3 to 5 cm 3 ) were treated with 10% hydrochloric acid to remove the calcium carbonate. Core-catcher samples, which were processed on ship, were then cleansed of acid by centrifuging at 2000 rpm for 2 min., decanting off the liquid, washing in distilled water, and repeating that cycle four or more times. Care was taken in selecting corecatcher samples from a single lithology in order to minimize possible contamination. Samples processed on shore were cleansed by washing in distilled water in a 250-ml beaker, settling for 2 hrs., and decanting the liquid away. Generally, four such cycles were necessary to remove the acid. Strewn slides were prepared by sampling the suspended sample with a pipette, spreading it on a 22 mm × 30 mm cover glass, drying on a hot plate, and mounting in Hyrax.
The entire microscope slide was scanned at 500 × to check for the presence of biostratigraphic marker species. These marker species were selected from , Fenner (in press), and the author's own studies (Barron, 1980a, b; 1981a, b; in press ). Identifications of species were checked routinely at 1250 × .
Quantitative studies were done at 125O× , using random traverses across the slide and counting the first 300 diatoms encountered. The counting techniques of Schrader and Gersonde (1978) were used, and resting spores were not counted.
The paleomagnetic time scale of Berggren et al. (in press ) has been adopted for Leg 85 studies, and absolute ages obtained by first-and second-order calibrations to paleomagnetics reflect that time scale. The time scale adopted for Leg 85 utilizes Berggren et al.'s (in press ) age estimates for the paleomagnetic anomalies, but it is based on the traditional Anomaly 5-Chron 9 correlation (Barron et al., this volume) .
ZONATION
The diatom zonation used here (Table 1) is that proposed by Barron (in press) for the Miocene through Quaternary of the equatorial Pacific, and a modification of that of Fenner (in press) for the Oligocene. Barron's (in press ) zonation consists of Burckle's (1972) upper Miocene through Quaternary zonation, lower 
B. = first occurrence (bottom); T. = last occurrence (top).
Miocene zonation, and new middle Miocene zones to bridge the gap between the two zonations.
Assignment of Leg 85 samples to this zonation is summarized on Table 2 . All zonal and subzonal assignments were made using primary marker taxa. The zones themselves, their subzones and contained datum levels, and their correlation with other planktonic microfossil zones and with diatom zones are discussed thoroughly in the following section. Correlation of the various diatom zonations is shown on Figures 2 and 3. Table 3 shows the stratigraphic positions of 89 secondary upper Cenozoic diatom datum levels that occur in two or more of the Leg 85 sections. Absolute ages have been obtained for these datum levels both by direct correlation with paleomagnetic stratigraphy and by extrapolation between the paleomagnetically calibrated datum levels in age-versusdepth plots for the four main Leg 85 sections. These methods will be discussed more thoroughly in a later section of this chapter.
Upper Eocene?
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Bogorovia veniamini Zone
Category: Partial-range zone Author: Fenner (1984 Gombos and Ciesielski (1983) (Fig. 2) .
Rocella gelida Zone
Category: Partial-range zone. Author: (1981) , and the lower part of the R. gelida Zone of Gombos and Ciesielski (1983) (Fig. 2 ).
Rossiella paleacea Zone
Category: Concurrent-range zone. Author: . Definition: Interval from the first occurrence of Rossiella paleacea to the last occurrence of Bogorovia veniamini. Subzones: The last occurrence of Thalassiosira primalabiata Gombos defines the Subzone A/Subzone B boundary. The last occurrence of Coscinodiscus oligocenicus marks the Subzone B/Subzone C boundary. Secondary markers: At Site 574, the last occurrence of Rocella gelida coincides with the base of the R. paleacea Zone, a relationship observed by at Site 71. As indicated by , the first occurrences of Thalassiosira fraga Schrader and Coscinodiscus lewisianus var. robustus Barron at Sites 574 and 575 closely approximate the top of the R. paleacea Zone (Tables 2 and 3) ; however, the last occurrence of Actinocyclus hajosiae Barron at Site 575 lies substantially above the top of the zone ( at Site 574 to determine whether their first occurrences fall within Subzone A, as is reported by . The first occurrence of Actinocyclus hajosiae is within Subzone B at Site 574 (Sample 574C-11,CC) and within Subzone A at Site 575 (Sample 575A-31,CC) ( Table 3 ). Either that datum or the last occurrence of Thalassiosira primalabiata, the top of Subzone A, is diachronous between Sites 574 and 575. Radiolarian biostratigraphy at Site 71 (Dunn, 1982 , compared with Barron, 1983 , Site 574, and Site 575 (Nigrini, this volume) suggests that the first occurrence of A. hajosiae is isochronous, occurring in the lowermost part of the Stichocorys delmontensis Zone at all three sites. Placement of the Subzone A/Subzone B boundary at Sites 71 and 575 is consistent with these results, but placement of the boundary at Site 574 may be as much as two cores too low. With further study, it may be found that the first occurrence of Actinocyclus hajosiae is a more consistent datum level to define the Subzone A/Subzone B boundary than the last occurrence of Thalassiosira primalabiata.
Subzone B contains the last occurrence of Melosira architecturalis (20.9 to 20.6 Ma) ( Zone is equivalent to the lower part of the Bogorovia veniamini Zone of Jousé (1973) , the upper part of the B. veniamini Zone of Weaver and Gombos (1981) , and the upper part of the Rocella gelida Zone of Gombos and Ciesielski (1983) (Fig. 2) .
Craspedodiscus elegans Zone
Category: Partial-range zone. Author: Barron et al., in press and this volume). Remarks: Site 575 has an exceptionally thick (22 m), well preserved section of the C. elegans Zone. Characteristic flora: Thalassiosira fraga is a common diatom within the C. elegans Zone, although T. spinosa Ehrenberg dominates over T. fraga in the lowermost part of the zone . Synedra jouseana and Cestodiscus pulchellus are secondarily common, and Actinocyclus radionovae, Coscinodiscus rhombicus, and C. marginatus are also characteristic. Correlation: As reported by Jousé (1973) , and it closely approximates the limits of the Coscinodiscus rhombicus Zone of Weaver and Gombos (1981) and Gombos and Ciesielski (1983) (Fig. 2 ).
Triceratium pileus Zone
Category: Interval zone. Author: and Barron et al. (in press ). Correlation with other diatom zones: The T. pileus Zone is equivalent to the upper middle part of the Bogorovia veniamini Zone of Jousé (1973) and the lower part of the Nitzschia maleinterpretaria Zone of Weaver and Gombos (1981) (Fig. 2 ).
Denticulopsis nicobarica Zone
Category: Partial-range zone. Author: and Barron et al. (in press ).
Correlation with other diatom zones: The D. nicobarica
Zone is correlative with the Actinocyclus ingens Zone of Barron (1980a) of the North Pacific and with the upper part of the Nitzschia maleinterpretaria Zone of Weaver and Gombos (1981) (Fig. 3 ).
Cestodiscus peplum Zone
Category: Taxon-range zone. Author: . Definition: Interval of the total range of Cestodiscus peplum Brun.
Subzones: The last occurrence of Annellus californicus
Tempere within the C. peplum Zone (15.0 Ma) defines the top of Subzone A and the base of Subzone B. , has also been observed at Sites 573, 574, and 575 (Table 3) . At Sites 572 and 574, isolated specimens of Denticulopsis hustedtii (Simonsen and Kanaya) Simonsen are observed as low as the 14.2-Ma level, the top of the C. peplum Zone. These occurrences more closely approximate the first occurrence of D. hustedtii in the middle-to high-latitude North Pacific (Barron, 1981a) . Characteristic flora: See Table 5 (Hole 574) and Table 6 (Hole 572D) for quantitative diatom data on the C. peplum Zone.
Correlation: In Leg 85 sediments, the C. peplum Zone correlates with lower Zone N8 to middle Zone N10 (planktonic foraminifers), middle Zone CN3 to upper Zone CN4 (calcareous nannofossils), and middle Calocycletta costata Zone to lower Dorcadospyris alata Zone (radiolarians). These results are generally consistent with those of and Barron et al. (in press) , although the top of CN4 appears relatively lower in Leg 85 sediments. Correlation with other diatom zones: The C. peplum Zone correlates closely with the Denticulopsis lauta Zone (of Barron, 1980a, and of the North Pacific, and with the Coscinodiscus lewisianus and Nitzschia grossepunctata zones (Weaver and Gombos, 1981) of the Southern Ocean (Barron, in press) (Fig. 3) .
Coscinodiscus lewisianus Zone
Category: Partial-range zone. Author: Barron (in press). Definition: Interval from the last occurrence of Cestodiscus peplum to the last occurrence of Coscinodiscus lewisianus Greville. Secondary markers: The first occurrence of Actinocyclus ellipticus var. spiralis (14.2 to 14.1 Ma) approximates the base of the C. lewisianus Zone. The last occurrences of Cestodiscus pulchellus (13.6 to 13.5 Ma), Coscinodiscus salisburyanus Lohman (13.5 to 13.4 Ma), and Annellus californicus (13.5 to 13.4 Ma), and the first occurrence of Coscinodiscus gigas var. diorama (Schmidt) Grunow (13.6 to 13.5 Ma), all fall near the top of the zone. 6 -7 -12 1 8 2 Note: + means < \1o or encountered after the count; -means not encountered. 300 specimens were counted. relations of Barron et al. (in press) , although the CN4/ CN5 boundary appears slightly higher in Leg 85 sediments. Correlation with other diatom zones: The C. lewisianus Zone correlates with the uppermost part of the Denticulopsis lauta Zone and Subzone a of the D. hustedtii-D. lauta Zone (of Barron, 1980a, and of the North Pacific, and with the uppermost Nitzschia grossepunctata to lowermost N. denticuloides zones (Weaver and Gombos, 1981) of the Southern Ocean (Barron, in press) (Fig. 3) . (Fig. 3) .
Coscinodiscus gigas

Actinocyclus moronensis Zone
Category: Partial-range zone. Author: Barron (in press). correlated the first occurrence of Thalassiosira burckliana with the uppermost part of paleomagnetic Chron 9 in the equatorial Pacific, but admitted that Chron 9 appears greatly abbreviated in many of his piston cores (L. H. Burckle, pers. comm., 1981) . Hiatus NH5 of Keller and Barron (1983) removes sediments equivalent to Chron 9 throughout the equatorial Pacific, so it is possible that Burckle's calibration of the first occurrence of T. burckliana to paleomagnetics was affected by a hiatus in his piston cores. On Figure 2 , the sediment accumulation rate curve for Site 572, the middle late Miocene trend established by paleomagnetically calibrated diatom datums has been continued to intersect the late middle Miocene trend established by diatom datums, and the extrapolated age of 10.5 Ma (Table 3 ) has been obtained for the first occurrence of T. burckliana. Site 572 was within the high-productivity zone along the equator in the eastern Pacific during the early late Miocene, and it is the most likely of the Leg 85 sites to have a complete section representing that interval. Indeed, compression of datum levels within the 10.5 to 9.8 Ma interval at Sites 573, 574, and 575 (Table 3) indicates the likelihood of hiatuses there. However, see also Barron et al. (this volume to Zone CN9 and brackets the CN9a/CN9b boundary (Keller et al., 1982; Barron, in press; Haq et al., 1980) . It therefore appears that the CN8/CN9 boundary is placed substantially above its generally accepted position in Leg 85 sediments. Correlation with other diatom zones: The Nitzschia miocenica Zone correlates with the upper part of Subzone b of the D. hustedtii Zone to lowermost D. kamtschatica Zone of the North Pacific, the upper part of the Thalassiosira antiqua Zone to lowermost Nitzschia reinholdii Zone (Barron, 1981b) of the California area, and the middle part of the D. hustedtii Zone of the Southern Ocean (Barron, in press; (Fig. 3) .
Thalassiosira convexa Zone
Category: Partial-range zone. Author: Burckle (1972 . The Subzone B/Subzone C boundary coincides with the Miocene/Pliocene boundary (Barron, in press; (Fig. 3) .
Nitzschia jouseae Zone
Category: Partial-range zone. Author: Burckle (1972 (Barron, in press; (Fig. 3) .
Rhizosolenia praebergonii Zone
Category: Partial-range zone. Author: Burckle (1972 .
Age: Late Pliocene, 3.0 to 1.8 Ma (paleomagnetic calibrations, (Barron, in press; (Fig. 3) .
Nitzschia reinholdii Zone
Category: Concurrent-range zone. Author: Burckle (1977 . Age: Latest Pliocene to Quaternary, 1.8 to 0.65 Ma (paleomagnetic calibration, . The Subzone A/Subzone B boundary closely approximates the Pliocene/Quaternary boundary. Remarks: Although Sancetta (1982) reported that Nitzschia reinholdii disappeared just below the Jaramillo Event of the Matuyama paleomagnetic Chron at DSDP 503 in the eastern equatorial Pacific, its extinction in Leg 85 sediments is within the lower part of the Brunhes Chron (Table 3 and Weinreich and Theyer, this volume), consistent with the results of Burckle (1977) and Burckle and Opdyke (1977 (Barron, in press; (Fig. 3) .
Pseudoeunotia doliolus Zone
Category: Partial-range zone. Author: Burckle (1972 Burckle ( , 1977 (Barron, in press; (Fig. 3) .
AGE-VERSUS-DEPTH PLOTS
Estimated ages of diatom datum levels that have been calibrated directly and indirectly with paleomagnetic stratigraphy (Tables 1 to 3 ) and direct Leg 85 paleomagnetic stratigraphy (Weinreich and Theyer, this volume) have been used on Figure 4 to construct age-versus-depth plots for the upper Cenozoic of Sites 572 to 575. The datums used include those of , along with additions and modifications suggested by Barron et al. (in press) . As stated in the preceding section, these plots allow the ages of secondary datum levels to be extrapolated and compared within the Leg 85 sections. In addition, rates of sediment accumulation can be compared between the sites, and hiatuses and greatly compressed intervals can be detected. Figure 4 shows that rates of sediment accumulation at eastern equatorial Site 572 were at least 1.7 times greater than those at central equatorial Sites 573 to 575 throughout the middle Miocene, late Miocene, and earliest Pliocene. Of the three central equatorial sites, Site 573 shows the highest rates of sediment accumulation between 0 and 11 Ma, reflecting its present position with the equatorial region of high productivity. Sediment accumulation rates between 1 and 4 Ma are roughly comparable (15 m/m.y.) between eastern Site 572 and central Site 573. For the middle Miocene (15.5 to 11 Ma), the central equatorial Pacific rates are higher (20 to 30 m/ m.y.) at Site 574 than at Sites 573 and 575, corresponding to a time when Site 574 was within the high-productivity zone and Sites 573 and 575 were not. Early Miocene sediment accumulation rates were relatively high (18 to 20 m/m.y.) at Sites 574 and 575, indicating that both those sites were then within the region of high productivity.
Sediment Accumulation Rates
Hiatuses
The near coincidence of the last occurrences of Craspedodiscus elegans (18.7 Ma; Sample 574C-5,CC) and Actinocyclus radionovae (18.0 Ma; Sample 574C-5-3, 43-45 cm) indicates the possibility of a hiatus at about 235 m sub-bottom at Site 574. This hiatus would correspond in part to hiatus NH1 of Keller and Barron (1983) , which is present throughout much of the central equatorial Pacific.
Compression of diatom datum levels in the upper part of Core 573B-14 (Table 3 ) suggests a hiatus from about 17.6 to 17.0 Ma at Site 573 (Fig. 4) . This hiatus (NHlb) has also been recognized at nearby Site 77 by Keller and Barron (1983) . A sharp lithologic contact at 262.1 m subbottom in upper Core 573B-14, where white radiolarian-nannofossil oozes rest on white to very light brown radiolarian-nannofossil oozes and chalks and siliceous nannofossil oozes and chalks (see site chapter), is consistent with this hiatus. Keller and Barron (1983) also proposed a second hiatus (NHla) at Site 77, approximately 20 m below NHlb, at the base of Core 77B-30. Poor preservation of diatoms below 270 m at Site 573 hinders recognition of this second hiatus, which spans the interval of Subzone A of the Rossiella paleacea Zone (20.6 to 19.9 Ma), according to Barron et al. (in press ); but a sharp lithologic contact in uppermost Core 573B-17 (290.6 m), between light brown nannofossil oozes above and white nannofossil oozes below, may correspond to this hiatus.
At Site 575 sediment accumulation rates decreased dramatically between 15.5 and 14.4 Ma (82 to 74 m subbottom depth). This is also indicated by a relatively compressed planktonic foraminiferal Zone N9 at Site 575 (Saito, this volume). Although no hiatus is apparent, this interval does correspond in part with widespread hiatus NH2 (16.0 to 15.0 Ma) of Keller and Barron (1983) . Figure 4 also shows decreased sediment accumulation rates for Site 573 between 12.0 and 11.4 Ma, corresponding to the compression of the last-occurrence datum level of Coscinodiscus tuberculatus (12.0 Ma) (Sample 573B-5-1, 68-70 cm) and the last common occurrence of Denticulopsis hustedtii (11.5 Ma; see section on quantitative stratigraphy) (Sample 573B-4-5, 68-70 cm). This compressed interval corresponds in part to hiatus NH4 of Keller and Barron (1983) (12.0 to 11.0 Ma), which is widespread in the northeast Pacific, and also coincides with severe calcium carbonate dissolution at all the Leg 85 sites.
Hiatuses between 10.5 and 9.8 Ma (hiatus NH4 of Keller and Barron, 1983) are. present at Sites 573, 574, and 575 (Fig. 4) , although Core 572D-11 (255.5 to 246 m sub-bottom) apparently is complete across that interval (Fig. 2) . Compression of diatom datum levels in Section 1 of Core 573B-3, in lowermost Core 574-8, and in low- Tables 2 and 3 ). See also Barron et al. (this volume) .
ermost Core 575-3 (Table 3) indicates hiatuses. At Sites 573 and 574, the hiatuses coincide with distinctive purple-banded sediment units (see site chapters), but such a unit was not observed at Site 575, where the hiatus is more extensive (10.5 to 8.6 Ma). Near coincidence of the last occurrence of Thalassiosira miocenica (5.1 Ma; Sample 573-10-1, 65-66 cm) with the first occurrence of Nitzschia jouseae (4.5 Ma; Sample 573-9-5, 67-68 cm) indicates the probability of a hiatus (NH7 of Keller and Barron, 1983) at 76 m subbottom at Site 573. At Site 574, paleomagnetic stratigraphy suggests that this interval is present (Weinreich and Theyer, this volume; Fig. 4 ), but it is much compressed. At Site 575 a more extensive hiatus (5.1 to 3.6 Ma) removes sediments at the interval between Samples 575-2-1, 52-53 cm and 575-1,CC.
Finally, a possible hiatus or greatly compressed interval is present in Section 4 of Core 572A-4, as indicated by the near coincidence of the last occurrence of Thalassiosira convexa (2.1 Ma; Sample 572A-4-5, 66-67 cm) and the first occurrence of Pseudoeunotia doliolus (1.8 Ma; Sample 572A-4-3, 66-67 cm).
PALEOMAGNETIC CORRELATION, HOLE 575A
On Figure 5 the paleomagnetic data of Weinreich and Theyer (this volume) for Cores 1 to 10 of Hole 575A are correlated with the polarity sequence from the middle of paleomagnetic Chron 16 (Anomaly 5C) to middle Chron 17 (Anomaly 5D). This interpretation supports paleomagnetic calibrations for the N6/N7 planktonic foraminiferal zonal boundary and the CN2/CN3 calcareous nannofossil zonal boundary proposed by Ryan et al. (1974) and Berggren (1981) . It also is compatible with the paleomagnetic correlations (Poore et al., 1983 ) of planktonic foraminiferal Zone N8 and calcareous nannofossil Zones CN3 and CN4 with the upper reversed event of paleomagnetic Chron 16. In addition, the correlation of Figure 5 produces a relatively straight ageversus-depth curve for the lower Miocene of Sites 574 and 575 when coupled with younger diatom datum levels tied directly to paleomagnetics (by and older diatom datum levels calibrated indirectly with paleomagnetics (by Barron et al., in press ). The ranges of key diatoms in Cores 1 to 10 of Hole 575A are presented on Figure 6 . The sequence of datums in the interval from the middle part of the Tricerα-tium pileus Zone to the lowermost Cestodiscus peplum Zone agrees well with the sequence at Sites 574 and 575 (Table 3) , and with the sequences at Sites 71, 77, and 495 . As discussed by , correlations of the first occurrence of Annellus cαlifornicus with upper Chron 16 and of the first occurrence of Cestodiscus peplum with uppermost Chron 17 are discounted, because these datums consistently occur in the reverse order. The Annellus cαlifornicus firstoccurrence datum of Burkle (1978) , however, may represent a recurrence, because the species becomes sparse to absent above its initial occurrences . The remaining diatom datum levels on Figure 6 are correlated directly with paleomagnetic stratigraphy for the first time. Occurrence data are presented, in part, on Table 4 . The Thαlαssiosirα spinosα and T. spumellαroides last-occurrence datums are regarded with some doubt, because they represent isolated sparse occurrences. The other datum levels are placed above or below continuous occurrences, although Annellus cαlifornicus, Crαspedodis-cus coscinodiscus s. str., and Tricerαtium pileus are generally sparse.
QUANTITATIVE DIATOM BIOSTRATIGRAPHY
Quantitative diatom data for the late early Miocene to latest Miocene (17.8 to 6.3 Ma) of Sites 572, 574, and 575 are presented on Tables 4 to 7. These data are supplemented by data from DSDP Sites 77 (within 10 km of Site 573) and 158 (Tables 8 to 10 ) to complete a transect from the easternmost equatorial Pacific to the central Pacific (Fig. 1) . For the late early and middle Miocene, one to two samples per 100,000-yr. span in the section were counted from Sites 158, 572, 574, and 575. For the late Miocene and for Site 77, sampling intervals average one per 200,000 to 300,000 yrs. The age-versus-depth curves (Figs. 4 and 5) were used to assign absolute ages Triceratium pileus Figure 6 . Correlation of diatom ranges in Cores 575A-1 through 575A-10 with paleomagnetic stratigraphy. Refer to Figure 5 and Table 3. to the Leg 85 samples, whereas curves constructed with the same datums and time scale (Barron et al., in press) were used to assign ages to the Site 77 and Site 158 samples. These ages, therefore, are assigned solely by diatom datum level and paleomagnetic control, and they provide a framework for evaluating the abundance trends of individual diatom species and assessing their use for biostratigraphy. Where quantitative changes have been induced by abrupt region-wide changes in paleoceanography, these changes should approach isochroneity in the equatorial Pacific sections Barron and Keller, 1983) . In addition, quantitative data obtained from the sections can be useful in directly establishing the paieogeography of individual species during the late early Miocene to latest Miocene in the equatorial Pacific, and in determining paleoceanographic and paleociimatic changes. In the following section, quantitative trends of individual species will be discussed in the light of their stratigraphic value, and differences in the abundance of these species across the equatorial Pacific will be noted. Paleoceanographic and paleociimatic interpretations are treated in Barron (this volume) . The error in assigning absolute ages to the samples from the age-versus-depth curves is believed to be as much as 100,000 yrs., so that distinctive quantitative changes occurring at two or more sites within 100,000 yrs. of each other will be treated as isochronous. It is hoped that CaCO 3 and isotope stratigraphy will provide the stratigraphic resolution necessary to test the isochroneity of these changes.
Actinocyclus ehrenbergii has two brief abundance spikes in the middle Miocene, where abundance values double to triple. One event at about 13.2 Ma is apparent at Site 574 (Table 5 ) and Site 572 (Table 6) , where A. ehrenbergii increases to 10% of the assemblage. This event seems more abrupt at Site 572, so it may be more distinctive in the eastern equatorial Pacific. The event was apparently missed by the broader sampling interval at Site 77, and it predates the Site 158 sedimentary record. The second A. ehrenbergii abundance spike at about 12.1 Ma is recognizable at Sites 547, 77, 572, and 158 (Tables 5, 6, 8, and 9) . Again, abundance values reach 8 -1, 18-20 17-4, 100-104 17-6, 23-25 18-2, 23-25 18-4, 100-104 18-6, 38-40 19-2, 38-40 19-4, 100-104 19-6, 38-40 20-2, 38-40 20-4, 30-31 20-6, 38-40 21-2, 38-40 21-5, 90-94 21-6, 35-37 22-2, 35-37 22-5, 102-106 22-6, 35-37 23-2, 35-37 23-4, 23-24 23 6, 35-37 24-2, 35-37 24-4, 100-104 24-6, 20-22 25-2, 20-22 25-4, 94-98 25-6, 20-22 26-2, 20-22 26-4, 92-96 26-6, 42-44 27-2, 92-96 27-4, 92-94 27-6, 30-31 28-2, 28-30 28-4, 92-96 28-6, 28-30 -2 2 10.8 -6 2 11.0 -2+11.2 -6 2 11.3 -3 2 11.5 -2 3 11.65 -6 2 11.8 -8 2 12.0 -3 1 12.15 -4 2 12.3 -6 2 12.45 -5 3 12.6 -3 -12.9 -5 + 13.05 -5 -13.1 -3 -13.3 -6 1 13.5 -2 + 13.6 1 11 + 13.75 5 6 + 13. 9 7 -22 -17.5 -6 -17.7 Note: + means < 1% or encountered after the count; -means not encountered. 300 specimens were counted.
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to 10%, with the exception of Site 158, where values reach 6%. Overall, A. ehrenbergii seems slightly more abundant in the west than in the east.
Actinocyclus ellipticus s. ampl. shows no distinctive trends for biostratigraphy, although it is generally most common in the Coscinodiscus gigas var. diorama Zone (13.5 to 12.8 Ma) at all sites, and exhibits a slight preference for the western sites.
Actinocyclus ingens was introduced to the tropics from middle latitudes , and it was excluded from the tropics before its extinction at higher latitudes . It is generally present in low numbers (< 10%) in middle Miocene sediment, but it reaches values of 20 to 50% in isolated samples from the middle Miocene of Sites 574, 77, 572, and 158 (Tables 5, 6, 8, and 9) . Some of these events appear to be roughly isochronous (about 50% at 14.8 Ma, Sites 574 and 572; about 25 to 30% at 14.5 Ma, Sites 574 and 572; and about 30% at 13.5 Ma, Sites 77 and 574). Other isolated abundance spikes, especially those at Site 77, show little comparison in site-to-site correlations. Actinocyclus ingens is a robust diatom that would be concentrated by dissolution of other less resistant diatoms. Dissolution, however, is not solely responsible for the abundance spikes of A. ingens, because other resistant diatoms such as Cestodiscus pulchellus and Coscinodiscus radiatus are not concentrated in the same samples and less resistant species {Denticulopsis spp.) are not selectively removed from the same samples. Core 77B-21 (13.1 to 12.9 Ma) and [50] [51] 
Actinocyclus moronensis
Craspedodiscus coscinodiscus 22-2, 30-32 22-6, 30-32 23-2, 30-32 23-5, 30-32 24-1, 108-110 24-3, 30-32 25-2, 30-32 25-6, 30-32 26-2, 30-32 26-6, 30-32 27-2, 30-32 27-6, 30-32 28-1, 30-32 28-3, 30-32 29-3, 30-32 30-1, 30-32 30-5, 30-32 31-1, 30-32 32-2, 30-32 32-4, 30-32 33-2, 30-32 34-1, 50- sponding to maximum primary productivity and opal accumulation in the Holocene ocean (van Andel et al., 1975 Burckle (pers. comm., 1983) relates C. nodulifer to equatorial up welling in the modern Pacific Ocean, so it is possible that the greater values of C. nodulifer after 8 Ma at easternmost Site 158 reflect enhanced upwelling there with respect to the more western sites.
The quantitative trends of Coscinodiscus radiatus s. ampl. before 14.2 Ma are shown on Figure 9 . Late early Miocene and early middle Miocene forms tabulated as C. radiatus s. ampl. may include some forms allied with C. blysmos, which differs from C. radiatus only by the presence of a central indentation. The C. radiatus morphology is relatively simple, and it is entirely possible that different species can achieve it independently. The biostratigraphically most definitive trends in C. radiatus abundance include abundance spikes (20% or more) at 17.0 to 16.7 Ma at Sites 575 and 574 (not as pronounced Coscinodiscus tαbulαris s. ampl. generally is most common (10% or more) between 13.5 and 12.5 Ma at Sites 574, 77, and 572, although it is also typically common between 14.6 and 13.7 Ma at Site 574. The species appears to show a slight preference for the central Pacific after 12.5 Ma, as compared with easternmost Pacific Site 158.
9-
10-
Coscinodiscus tuberculαtus remains generally sparse to few (10% or less) throughout much of its range (14.0 to 12.0 Ma), but it abruptly increases in abundance to 20 to 36% at 12.4 to 12.2 Ma, immediately before its last consistent occurrence (12.0 Ma). Abundance values are somewhat greater at the western sites (574 and 77) and least of all at easternmost Site 158. At all four sites (574, 77, 572, and 158), C. tuberculαtus declines sharply in abundance to values of 1 to 2% between 12.2 and 12.1 Ma. Figure 10 gives the quantitative trends of Denticulopsis hustedtii across the equatorial Pacific. As discussed by and Barron (in press ), this high-to middle-latitude species was introduced into the tropics in the middle middle Miocene and was excluded from the tropics by the early late Miocene, well before its extinction at higher latitudes in the early Pliocene. After a brief incursion into low latitudes at about 14.2 Ma (Sites 572 and 574), D. hustedtii became established in the region by about 13.9 Ma. Thereafter, D. hustedtii persisted at relatively low abundances (5 to 10% at Sites 574 and 77; 10 to 15% at Site 572) until about 12.0 Ma, when the abundance increased dramatically to 50 to 60% at all sites except Site 77. The lack of such a dramatic increase at Site 77 either reflects the greater sample spacing there or may indicate a hiatus (see greatly reduced sediment accumulation rate between 12.0 and 11.5 Ma at nearby Site 573, Fig. 2 ). At about 11.5 Ma, D. hustedtii declines just as abruptly to values of 10%. By 11.1 Ma it has dropped to 2% or less, and by 10.5 Ma it has disappeared from the tropical Pacific. Denticulopsis hustedtii is more abundant at the eastern sites (Sites 572 and 159) even during its abundance spike (12.0 to 11.5 Ma), where only two single points at Site 574 exceed 50% abundance and values at 11.9 to 11.8 Ma drop abruptly but briefly to below 10%.
Denticulopsis nicobαricα exhibits a curiously bimodal distribution in its range (17.8 to 13.2 Ma) in the equatorial Pacific (Fig. 11) . It is generally common to abundant (>20%) between 17.5 and 17. 
11-
Coscinodiscus yabei
12-
Actinocylus moronensis
Craspedodiscus coscinodiscus and Thαlαssiothhx spp.) are also sparse in that interval. This decline in D. nicobαricα abundance corresponds to the interval of warmest isotopic temperatures of the Miocene and may reflect decreased opal productivity caused by decreased equatorial upwelling (Barron, this volume) . Denticulopsis prαedimorphα is a high-to middle-latitude diatom which had a brief incursion into the tropics between 12.9 and 12.6 Ma (Tables 5, 6 , and 8). The most pronounced incursion is at about 12.6 Ma; values of 20% or more are encountered at the corresponding level at Sites 574 and 77. This horizon was not observed at eastern Sites 572 and 158, possibly because of its brevity and the sampling interval. Alternatively, concentration of D. nicobαricα at this horizon at the western sites may reflect transportation of the species from higher southern latitudes by bottom waters, because hiatus NH3 of Keller and Barron (1983) was more dominant in the western Pacific than in the eastern Pacific at that time.
13-
14-
Coscinodiscus
Hemidiscus cuneiformis is generally rare throughout its early range, but it triples in abundance (to about 10%) at about 11.0 Ma at Sites 574, 77, and 158. Abundance values are typically greatest at easternmost Site 158, especially in the late Miocene (Tables 7 and 10 ). Figure 12 shows the abundance trends for Nitzschia ported sensu Burckle (1972) and N. miocenica between 10 and 6.2 Ma. (N ported was not separated from other Nitzschia species below the 10-Ma level.) The record at Site 572 indicates an abundance spike (40% or more) for N. ported between 10.3 and 9.8 Ma. This interval is removed by hiatuses at Sites 574 and 77 (Fig. 4 and Barron et al., in press) and is greatly compressed at Site 158 (Keller et al., 1982) ; but the Site 574 and Site 158 curves both show a decline in abundance of N. ported from 9.8 Ma (20 to 30%) to 9.3 Ma (4 to 12%). The N. ported curves between 9 and 7 Ma show little correlation between the sites, possibly reflecting the relatively broad (200,000 to 300,000 yrs.) sampling interval; N. ported appears to be slightly more common at the western sites in this interval. From 7.4 to 6.8 Ma, N. ported declines in abundance as N. miocenica develops and expands, reflecting the evolutionary transition between the two species proposed by Burckle (1972) . N. miocenica also seems Note: + means < 1% or encountered after the count; -means not encountered. 300 specimens were counted.
to prefer the western sites (574 and 77) and central site (572) over the easternmost site (158).
Quantitative trends for Synedra jouseana are shown on Figure 13 . The prominent abundance spikes at 16.6 and 15.8 Ma, where 5. jouseana increases to 30% or more of the assemblage, are the most noticeable features of the S. jouseana curves. The interval of common (>20%) Synedra jouseana (16.8 to 15.7 Ma) coincides precisely with the interval of sparse Denticulopsis nicobarica (Fig. 11) in the latest early Miocene. After about 15.3 Ma, S. jouseana is typically sparse (5% or less) at all sites. Early middle Miocene abundance values are greatest at Site 77, the site farthest from the equator (about 5°S) at that time.
Thalassionema nitzschioides becomes a dominant equatorial Pacific diatom in the late middle Miocene between 14.2 and 12.2 Ma, where abundance values increase from about 10% to 40-50% (Fig. 14) . Close sampling intervals (100,000 yrs. or less) at Sites 572 and 574 reveal considerable variability in T. nitzschioides abundance during the late middle Miocene, so that individual abundance spikes are difficult to correlate. There is some suggestion, however, that abundance peaks at about 14.0 Ma and 13.2 Ma, and a generalized abundant interval between 12.4 and 11.9 Ma, are correlative. Between about 11.2 and 11.0 Ma, T. nitzschioides reaches its greatest numbers (60 to 70%) for the Miocene interval investigated (18.2 to 6.2 Ma) at all sites (possibly earlier at Site 77). Middle Miocene assemblages are dominated by shorter forms of T. nitzschioides (length-to-width ratios < 3) (= T. nitzschioides var. parva s. ampl.). Longer forms (length-to-width ratios > 3) (= T. nitzschioides s. str.) are more important in the late Miocene. Sites 574, 77, and 572 all show a generalized abundance peak for T. nitzschioides var. parva s. ampl. between 8.2 and 7.3 Ma, but Site 158 shows no such peak. Other late Miocene trends in T. nitzschioides are difficult to correlate, which may again reflect high variability and relatively broad sampling intervals.
Thalassionema robusta shows a minor abundance peak between 12.15 and 12.0 Ma at all sites (Tables 5, 6, 8, and 9) , with values at the western sites (574 and 77) slightly higher than those at the eastern sites (572 and 158). Quantitative trends for Thalassiothrix longissima (Fig.  15 ) reveal numerous correlative abundance spikes (labeled A to F) between the early middle Miocene and the earliest late Miocene (15.3 to 10.9 Ma). These peaks are most recognizable in the curves with the closest sampling intervals (Sites 574, 572, and 158), and they are strongly supportive of the diatom datum-level correlations between the sites (Tables 1 and 2 ). Estimated ages for these spikes are as follows: A, 15.2 Ma; B, 14.7 Ma; C, 13.0 Ma; C, 12.7 Ma; D, 12.1 Ma; D', 11.9 Ma; E, 11.5 Ma; E\ 11.3 Ma; and F, 10.9 Ma. Absolute abundance values are comparable (5 to 20%) at Sites 574, 77, and 572, but slightly greater (10 to 25%) at easternmost Site 158.
REWORKING
Horizons of reworked diatoms are rare at Sites 572 and 573 and more common at Sites 574 and 575. The Quaternary through upper Miocene section (0 to 26 m) of Site 575 accumulated at a very slow rate (Fig. 4) , and reworked middle Miocene to Oligocene diatoms are typically present in low numbers. Core 575B-3 (about 7.5 Ma) contains an anomalously thick sequence, and it is dominated by reworked diatoms from the upper middle Miocene, including Coscinodiscus tuberculatus and Denticulopsis punctata f. hustedtii.
At Site 574, upper lower Miocene diatoms are reworked into the lower middle Miocene (Samples 574-25,CC and 574-22,CC), and lower middle Miocene diatoms are reworked into the upper middle Miocene (Samples 574-16,CC and 574-14-2, 42-43 cm) (Table 5 ). Lower and middle Miocene diatoms are also present in upper Miocene (Samples 574A-7,CC and 574A-8,CC) and Pliocene (Samples 574-2,CC; 574A-3,CC; and 574-4,CC) horizons.
SUMMARY
Excellent upper Eocene to Holocene reference sections were recovered on Leg 85 at four sites (572 to 575) in the central equatorial Pacific. Diatoms are generally common and well preserved at all sites, except in the upper Eocene and upper Oligocene. The upper Cenozoic diatom zonation of Barron (in press), which consists of the upper Miocene to Holocene zonation of Burckle (1972 Burckle ( , 1977 and the lower Miocene zonation of , is readily applicable. In addition, 89 secondary datum levels have been identified in the Miocene and Pliocene and correlated between the sites. The Oligocene zonation used is a modification of Fenner's (in press), wherein the upper Oligocene zones are simplified to allow for the relatively poor diatom preservation in that interval. Paleomagnetic stratigraphy was obtained for the entire Denticulopsis nicobarica Zone at Site 575, from the middle of paleomagnetic Chron 17 to the middle of Chron 16, and 13 upper lower Miocene diatom datum levels are calibrated directly with paleomagnetic stratigraphy for the first time.
Site 572 in the east (114°W) contains a thick sequence of lower middle Miocene to Quaternary diatom-rich sediment. Sites 573 to 575 (133° to 135°W) have more carbonate-rich sediments accumulated at rates that were, at most, 60% those of Site 572. Hiatuses are more com-and subzones
Site 575 135°W (6°N) 20%
Site 574 133°W (4°N) 20 40% 
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DESCRIPTION OF NEW DIATOM TAXA
The taxonomy below follows that of Barren (1980a, b; 1981a, b; in press) for the uppermost Oligocene through Holocene, and that of Jousé (1977) 
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Nitzschia porteri
10-
11-
Coscinodiscus yabei
12-
Actinocyclus moroneπsis
Craspβdodiscus coscinodiscus 13-Coscinodiscus gigas var. diorama
14-
Coscinodiscus lewisianus
15-
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Cestodiscus peplum
17-
Denticulopsis nicobarica
18-
D or D'
.C C c Cymatotheca temperei (Brun) Hendey, Jousé, 1977, pi. 50, fig. 5 . Description. This variety is distinguished by its distinctive elliptical shape. Observed valves range in size from 42 × 23 µm to 96 × 57 µm (length × width). The plication is always along the transapical (shorter) axis of the valve, in contrast to C. temperei Brun, which is always plicated along the apical (longer) axis. Smaller specimens of C. yabei var. ellipticus have their axis of plication at a slight angle to the transapical axis, producing an asymmetrical appearance of the plications. Larger specimens have flattened margins covering 1/5 of the transapical axis, with the plication restricted to the center of the valve.
Remarks. C. yabei var. ellipticus has a short range (representing 9.8 to 9.4 Ma) in the lower upper Miocene (Table 3) .
